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Enclosed is the report of the engineering study of the South-
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City of Colorado Springs, the Colorado Springs Drainage Board
and the Public Works Department of the City of Colorado Springs.

The Southwest Area Basin includes the Cheyenne Creek, Cheyenne
Run and Spring Run Drainage Basins. This study includes an
overview of basin geology, rainfall/runoff characteristics,
hydrologic history and of the drainage improvements existing
in the basin. Additional improvements for local drainage and
some Main Channel improvements are discussed and recommended
in the report. The hydrologic background for computed flow
and improvements is given in an Technical Appendix.
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I. INTRODUCTION

Scope of Study:

The Southwest Basin as defined for
this study includes the drainage area of Cheyenne Canyon and
Tvywild, drained by Cheyenne Creek and its major tributary
referred to in this report by its old name, Cheyenne Run. To
determine probable flows entering this basin, the contributing
basins of North and South Cheyenne Canyon were studied on a non-
detailed basis. 1In addition, the Southwest Basin contains the
basin of Spring Run. This creek drains the older Broadmoor area
in the west and the Southgate-Stratton Meadows area in the east.
Runoff from all of these basins eventually discharges into

Fountain Creek.

This study was authorized by the
Engineering Department, Department of Public Works of the City of
Colorado Springs. The study was to be detailed in the developed
portion of the basins of Cheyenne Creek and Spring Run. The
upper basins were to be studied only to the point of determining
the discharge into the upper end of the developed area.

In the areas to be studied in
detail, all known drainage reports were to be reviewed and
existing drainage facilities were to be mapped and studied for
hydrologic adequacy. Using the selected design storm, the runoff
was to be routed through each stream with peak values given at
each junction and major control point. Recommendations for
upgrading existing drainage structures and for new facilities
were to be made where possible. These details were to be

reported, mapped and listed with COost estimates to result in a



drainage plan and fee for the Southwest Basin. No design of

structures or drainage appurtenances were included in the study

contract.

Watershed History:

Development in the two study basins
began shortly after the founding of Colorado Springs. A few
"ranches” were in the area prior to that time, but major develop-
ment has generally paralleled the growth of Colorado Springs.

The Ivywild area began as a series of small-lot subdivisions
clustered along the channel of Cheyenne Creek and Run. This area
was irrigated by at least three known irrigation canals. Some
evidence of these still exists in both basins.

The Cheyenne Canyon area first deve-
loped as a long string of residences placed along the course of
Cheyenne Creek. Building was not continuous since open areas
such as Three Eagles Ranch were also along the Creek banks.
However, the string of residences reached as far as the present
entry to North Cheyenne Canyon Park by 1900.

The Ivywild-Cheyenne Canyon area has
thus been exposed to the potential of high water and flooding for
nearly 120 years. Expansion in these areas generally amounted to
filling in vacant land along the stream channels and some growth
of the business area along Nevada Avenue until 1948. After that
date, the Ivywild-Cheyenne Canyon area began to expand into then-
open areas on higher ground above the stream channels. This

expansion produced more rapid drainage of the higher ground,



destroyéd the various irrigation systems and increased the poten-
tial for flooding in the lower areas along the stream channels.
Examples of this action are well illustrated by the flood
histories of the Foothills Subdivision and of the Lower Skyway
Park Subdivision.

Base flow down the main stream chan-
nel was reduced by construction of the Brookside and the Cheyenne
Canyon water systems. These systems both took water from North
Cheyenne Canyon to supply the growing district. The extraction
of this water from streamflow and the construction of structures
to store snowmelt on Mt. Almagre combined to reduce stream flow
to a very few cubic feet per second under normal conditions. The
stream has flooded on a number of occasions, however, the most
recent of these being in 1967 and 1978. This is des-cribed in
greater detail in the Technical Appendix to this report.

The basin of Spring Run developed at
about the same time, but in a different manner. The Broadmoor
area was built on higher ground and was generally not subject to
flooding by Spring Run. The stream was controlled early by two
irrigation storage reservoirs--Spring Run No. 1, now removed,
and sSpring Run No. 2, which still exists as the Big Stratton
Reservoir. Both these reservoirs and a series of canals were
used to supply irrigation water to the Stratton Home farms for
many years.

Encroachment onto the channel of
Spring Run has been relatively recent. Shortly after 1900, some
residences were built along the channel, changing its flow to

some degree and eventually causing abandonment of Spring Run



Reservoir No. 1. The Broadmoor Golf Course obliterated the chan-
nel of Spring Run during the period of the 1920's. The presence
of an open, unstable alluvial fan above the golf course dictated
a varying channel by producing flow in numerous, changing small
gullies which changed course regularly with each "flood" event.
When development began on this fan starting about 1949, the
changeable nature of flow on the fan was ignored. This has led
to a number of very localized but damaging flood events.

For the most part, the Lower Spring
Run basin (east of Nevada Avenue) was undeveloped except for
truck garden farming until about 1948. After this year, the
Stratton Meadows Subdivisions were developed rapidly and with
little thought given to potential flow in the main channel.
Development has been steady since that date, until at the present
time, little open land remains in the Lower Spring Run basin.
Flocding along Spring Run has generally been localized and has
been predominantly in the Stratton Meadows area and in the area
around Penrose Boulevard.

Most of the area remaining for deve-
lopment lies on the alluvial fan and mountain front above Skyway
Park and the Broadmoor Golf Course and in the Harms Ranch area
along 8th Street. Some tracts are available for "infilling" in
the developed areas but these are generally of a small size and
are scattered through the basins. Two relatively small parks,
Stratton Park on Cheyenne Creek and Meadow Park on Spring Run,
help control water movement along the respective channels and
restrain development. These are about the only open areas left

along the channels, however.



, Flood events have taken place in
both Basins III and IV since the start of development. However,
general flood events have been rare, localized and affecting
only relatively small areas along the streams. In the past,
spreading along the streams was allowed by some open land along
the streams. The result of a century of low flow in the streams
with relatively light flooding has left a public impression that

flooding will not occur in either Cheyenne Creek or Spring Run.

This is not the case.

Watershed Problems:

The major water-related difficulty
in both stream basins revolves around the fact that both basins
are almost completely developed and that the developments for
nearly 100 years have not considered the potential for flooding
along the two streams. Stream flow potential in Cheyenne Creek is
greater than the existing channel capacity. Bridges constructed
along the channel are not large enough to pass this potential
flow.

Cheyenne Run is nearly capable of
carrying the proposed flow except at some isolated reaches and at
one bridge crossing. However, the Run has been obliterated in
the area of the lower Skyway Park Subdivisions and the constructed
streets cannot carry the potential flow.

Due to the geometry of Basin III,
detention will not be very effective and is not recommended in
this report. The existing Spring Run detention system, while not
originally intended for that purpose, reduces flooding con-

siderably and should be retained.
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o Most streets in both basins either
already exist or are planned for certain locations and patterns.
At this time, little can be done in the way of increasing street
capacity to help local drainage. Some streets fit the prevailing
drainage pattern and some do not, dictating that required
drainage improvements will generally be in the form of storm

sewers or culverts.
The adequacy of existing drainage

structures and drainageways is estimated in this study. Recom-
mendations for general improvements and changes required for safe
disposal of runoff are presented, where this was found to be
possible. It is the conclusion of this report that major channel
changes along Cheyenne Creek are not possible at this time.

The study was conducted in two parts.
The upper basin, generally in the National Forest, was studied
only to the extent of determining the major stream flow and the
effects of present and potential constrictions in the channel.
The lower basin of Cheyenne Creek, partially developable, was
studied in detail. The entire basin of Spring Run was studied in
detail since it has no upper basin for all practical purposes,

This study is designed to show the
probable runoff flow at points throughout each studied basin.
This is as determined by a variation of City of Colorado Springs
rainfall/runoff criteria. The upper basins (I and II) of
Cheyenne Creek were studied using the City criteria, the FEMA
criteria and a "most likely case" condition found by combining
studies of various agencies. The rainfall in this area was

adjusted to NOAA data and to data developed by studies of the



Big Thompéon Flood, 1976. Diversion of part of the water by the
City Utility Department was considered as were special effects
such as swampy areas, debris flow blockages, rock faces on canyon
walls and subflow at higher elevations. Consideration of these
factors produce what we believe to be the most likely case runoff
from the two canyon basins. Flows in this report reflect this
value.

The City of Colorado Springs
drainage criterion requires computation of both the 5-year fre-
quency and 100-year frequency storms. Until the runoff from the
100-year storm reaches 500 cfs, drainage appurtenances and struc-
tures are designed for the S5-year runoff. When the 100-year
runoff exceeds 500 cfs, such structures must be designed for the
100-year event.

The intent of a study of this type

cannot be to establish precise locations, sizes or details of

____design for storm sewers, ditches, culverts and other appur ten-

ances. This can be done at points of major structures along the
main channel, but is not practical in other areas. It is intended
ta establish the need, general location and probable size of
required systems. The major channels have been formed by nature
except where changed by encroachment and exist as the main streams
of Cheyenne Creek, Cheyenne Run and Spring Run. Most of the off-
stream sites of storm drainage improvement can be designed in
various ways. This overall plan is not intended to restrict
methods or innovations in design and should not be used in that

manner.



II. BASINS I AND II - UPPER CHEYENNE CREEK
Basin Description:

These basins are mountain-type
basins which are the upper source of water flowing in Cheyenne
Creek. The two basins are generally referred to as North Cheyenne
Canyon (I) and South Cheyenne Canyon (II) and will be referred to
by these names in this report. Both canyons together comprise a
large collection area of approximately 21.5 square miles all
draining to a single point of outfall into Basin III (Point 12).

The topography of the basins varies
considerably. 1In general, Basin I is long and narrow with steep
sided canyon or mountain walls along both sides of North Cheyenne
Creek. The main stream has several tributaries but all are rela-
tively small. Most tributaries to this stream are on steep hill-
sides and are restricted in drainage area. Buffalo Canyon is the
largest of these tributaries. Basin I has its highest point on
the crest of Mt. Almagre at an elevation of approximately 12,370
feet above mean sea level. The lowest point in the basin is the
outfall (Point 12) at an elevation of approximately 6260. Near
the summit of Mt. Almagre, the Stratton Reservoir collects water
from snowmelt and originally was built to supply water to the
Ivywild and Cheyenne Canyon communities.

Basin II, of South Cheyenne Creek,
is lower in general elevation, is nearly as wide as it is long
and the main channel has several large tributaries. 1In general,
the terrain is somewhat more open with few deep canyons. As a
result, this basin contains a number of roads—--one of which was a

railroad grade originally. The highest point in Basin II is the



summit of Mt. Rosa at an elevation of approximately 11,500 feet
above mean sea level. Cheyenne Mountain forms the eastern boun-

dary, forcing runoff to the same point of outfall used by Basin I.

Geology and Soil Type:

Basins I and II are almost entirely
west of the line of the Ute Pass Fault so the exposed formations
are those of the uplifted mountains. Most of the area is under-
lain by the Pikes Peak Granite. Some other varieties of granite
are also found in the area in scattered locations. The most
important of these are the Mt. Rosa Granite, the granite of
Almagre Mountain and the granite of Nelson Camp.

These formational materials are
found both in a lightly weathered, but formational condition
(rock) and in a highly weathered, decomposing condition (clayey
sands and gravel). Jointing is prominant in all these materials
in the unweathered condition. These granites usually weather by
mechanical means. Decomposition starts in the joints and frac-
tures and gradually breaks down the rock mass by frost action,
mass movement and other miscellaneous actions. Steeper slopes of
lightly weathered material are prone to rockfalls and rock ava-
lanches. Some debris fans are located in this basin in areas of
weathered rock. 1In a narrow canyon of this type, such debris
flows and avalanches can block the stream temporarily. Large
areas of exposed rock are found in both basins but particularly
in Basin I where the steep slopes have exposed large areas of

rock.



In Basin II, slopes are not as steep
and a larger percentage of weathered material is found. In this
area, weathered slopes of clayey sand, together with some allu-
vial deposits tend to allow some infiltration and decrease imme-
diate storm runoff. This tendency is reinforced by the number of
tributary streams in this basin. Even so, the sand and gravel
material tends to be thin and clayey with bare rock exposed in a
number of places. The shape of this basin tends to allow faster
collection than Basin I. The result of this is that the peak
flow from Basin II reaches the outfall point before the peak from
Basin I. The outflow from the two basins tend to reinforce each

other, therefore.

The silty sands and gravels of the
weathered formation are classified hydrologically by the SCS as
B/C so0il. 1In some conditions, infiltration is fairly high and the
soil is classed hydrologically as B. In other conditions, clay
quantities are greater and the soil is classed hydrologically as
C. Bare rock faces are, of course, classified hydrologically as
D. A few swampy areas must be classified as D since the water
surface is at or above the ground surface.

The Forest Service classifies all
these soils hydrologically as C and D soils. We could not deter-
mine the basis for this high classification. We speculate that
the Forest Service is averaging the exposed ground in the given
area. If so, this would average the D classification of exposed
rock with the B and C classification of the clayey sand and gra-

vel weathered materials.
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Channel Conditions:

Channels in both basins are
well-defined. 1In Basin I, the main channel can be easily
identified all the way to Stratton Reservoir near the summit of
Mt. Almagre. A small swampy area exists near Nelson Camp but
even here the stream can be easily traced. Through most of Basin
I, the stream is restricted by steep slopes on each side. At a
few locations, the stream has been blocked by past debris flows
from the side slopes. Since the stream is restricted to a rela-
tively narrow course, it has cut through these flow dams without
excessive meandering. 1In the lower portion of Basin I, below
Helen Hunt Falls, the stream is narrowly confined by very steep,
high canyon walls, together with a roadfill. Debris dams in this
area have the result of causing more damage but do not affect the
flow a great deal due to lack of storage space. About a quarter
mile above Point 12 the stream emerges from the deep canyon and
enters a wider area with a less-steep gradient. For most of its
length, the stream channel contains brush, willows and some
scrub. The channel bottom is rocky.

Channels in Basin 2 are of prac-
tically the same general gradient as those in Basin I. This
basin is not as high, but the channels are shorter, leaving the
gradient about the same. The various stream channels in Basin 2
are meandering since some room remains in the valleys to allow
this. Gradients are sufficiently steep that meandering is not a
major flow factor, however. This basin is heavily wooded and the
channels contain some trees and considerable amounts of brush and

weeds. The bottom of the channel tends to contain boulders, but
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is not excessively rocky above Seven Falls. About a half mile
above Seven Falls, the stream passes into a deeper canyon and
becomes more similar to North Cheyenne Creek prior to its
crossing the front of Mt. Cutler. From this point, the valley
widens and becomes less-steep to its junction with North Cheyenne

Creek at Point 12.

Hydrology:

Studies made of Front Range mountain
basins similar to this have concluded that the Type IIA storm
rarely occurs within mountaineous areas and almost never above an
elevation of 8000 feet. Such a rule is, of course, somewhat
arbitrary, but does match experience in the area. This study
indicates that the worst flooding would probably occur if a Type
II storm above approximately 8000 feet elevation took place
starting about 1% to 1 hour prior to a Type IIA storm commencing
in the lower basin. Storms in this area generally move from west
to east, so that such an event is possible. Snowmelt is not a
major factor in flood runoff from this basin. It does affect the
antecedent moisture condition of the soils and provides a base
flow to the creek. These basins combined are sufficiently large
that a size distribution reduction may be used for rainfall.

A number of storm, soil and runoff
conditions were tried for runoff calculations. The trials included
various combinations of Type II and IIA storms, antecedant
moisture conditions of II and III, Forest Service soil hydrologic

numbers and SCS soil hydrologic numbers. Considerable differences
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were found in the various combinations of factors. The SCS com-
putations were made using a modified SCS computer program. The
U. S§. Corps of Engineers HEC-1 computer program was used as a
check and to try other combinations of base data. The SCS
program routed the runoff using the Muskingum method of routing
while the HEC-1 programs were set to route the flow using the
Kinematic wave method of routing. When using the same base data,
the two programs yielded acceptably similar results.

The possibility of debris flows and
debris avalances blocking the stream exist and were investigated.
Such a debris occurrence during a sizable storm does affect the
stream hydrograph, particularly in timing. It is problematical
whether it would affect the peak flow to any degree sufficient to
lower flooding potential in Basin III.

For a more complete discussion of
the upper basin hydrology, the factors used and the combinations
tried, your attention is directed to the Technical Appendix. 1In
that volume, we discuss these items in more detail, together with
the reasons for selecting the design runoff used throughout this

report.

Hydrologic Method Used:
In summary, we believe the most
likely case to be that of the factors listed by number below.
1. A Type II, 6-hour, 3.5-inch intensity storm over the
upper basins above 8000 feet elevation, timed to begin

about lh-hour before the storm over Basin III. This storm
should be corrected for the size of the basins.

-1 3-



2. A Type IIA, 6-hour, 3.5-inch storm was used over the
lower basin (III) and over that portion of Basins I and
IT below the 8000-foot elevation. This storm was cen-
tered at about Point 13 and was timed to begin about
Yo-hour after the upper basin storm.

3. AMC II soil conditions were used throughout the basins.

4. The SCS soil classifications were used for individual
s0il types at the surface of the ground and believed to
extend more than 3 feet below the surface. (An A classi-
fication sand will not absorb much water if it is only a
foot or two deep over Pierre Shale.)

5. The soil types and conditions were taken as water pro-
ducing units as recommended by the SCS National
Engineering Handbook, Section 4.

Although the assumption of a Type
ITA storm over the entire basin gives runoff results that are
similar, but somewhat higher, we believe the combined storm is in
better agreement with known data concerning mountain basins.

It must be noted that the method
followed for this study is completely valid only for a runoff
flow with little or no debris or sediment load. If the flow does

have a large debris or sediment load, its action and timing will

differ from that predicted.

Engineering Options for Runoff and Debris Control: (Upper Basins)

Definite limitations exist in Basins
I and II for structural control of runoff and debris. Parts of
these basins are in Teller County. Nearly all of these two basins
are within the Pike National Forest boundary. Small areas are
privately owned within the National Forest. Parts of the basins
are in the North Cheyenne Canyon City Park. Jurisdictional

constraints to construction in the basins are numerous.
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For construction to take place,
additional roads are required for both supply and maintenance.
Such roads are not economical and are aesthetically undesirable.
The practicality of maintaining large structures in the upper
basins is questionable. To be effective, such construction must
control as much of the runoff as possible. The best locations to
accomplish this are in the lower parts of the basins which are
the sites of a City park and of privately held land. Neither

location would be aesthetically pleasing.

Detention Basins:

One effective method of controlling
runoff from the basins would be construction of medium sized
detention reservoirs. This method has a proven record of effec-
tiveness and could control relatively large flows. However,
detention reservoirs cannot be recommended due to the jurisdic-
tional and maintenance constraints noted in the preceding
section.

In addition, sites for such deten-
tion works are scarce in both basins. At least one site is
located on North Cheyenne Creek. However, it is too high in the
basin to control large amounts of runoff and would be inneffec-
tive in reducing runoff to Basin ITI. Two sites were located in
the basin of South Cheyenne Creek. The first of these is too
high in the basin to be effective. The second site would be
effective in cutting runoff at the outfall by 40%. This site is

so located that it is aesthetically unacceptable, however.
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Even if the last site were acceptable
aesthetically, there is no easy access. This would increase both
construction and maintenance costs to an unacceptable level. It
must be noted that a detention structure requires continual
cleaning and maintenance. The cost/benefit ratio of such a

structure in this area is considered poor.

Channel Grade Control:

Grade control structures could be
placed along the channels to lower velocities and increase the
time to hydrograph peak. This is an ambitious and expensive
program. A large number of structures would be required since
the natural gradient of all the streams is high. To effectively
control velocity would require that the existing gradient be

reduced by at least half.

Although these structures are rela-
tively small, they are still subject to the problems of access
for both construction and maintenance. Such structures would
also significantly alter the flow characteristics of the stream
but would have little effect on the total flow through the chan-
nels. This type of structure is probably not cost-effective and

is difficult to maintain.

Sedimentation Spreading:

A combination spreading area and
debris control system in the low gradient area above Point 12 is
believed to be cost-effective. The area is much less steep than

any of the stream channels above and the construction required is
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of a small scale. This area has access at the present time and,
although it is in the City park, the design could be such as to
reduce aesthetic objections.

Such a system must be site-speci-
fically designed and cannot be detailed in this report because of
lack of topographic data. However, as a general description,
this lower gradient area could be transformed into a series of
dikes and level areas to trap debris. Evans Avenue could be
transformed into such a dike, for example.

The outlet of such dikes is designed
as a self-cleaning outlet and overflow to allow water to pass, but
to retain most sediment and debris during the storm flow. The
cleaning action takes place after the storm. Several types of
such outlets are in use. Technology developed by the Los Angeles
County Flood Control District and the Swiss Institute for Land-
slide Control (hydraulics section) both resulted in more or less
standard designs for such outlets. A recent study at Colorado
State University tested a modification of the Swiss slotted
debris structure and recommended modifications for effective use
in the Rocky Mountain area. Such structures, called "rectangular
split dams" by CSU, could be placed in gullies entering the large
sedimentation area and in the main stream channels.,.

This type of system has several
advantages. Being unused most of the time, it leaves the park
land more or less in its natural, usable condition. Construction
of such a system requires no major changes to the park. Of
greatest importance, removal of debris from the flow at this

point would benefit all residents along the channel in Basin III.
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The disadvantages of such a
spreading and collection system are few. The system would
require regular and periodic maintenance with some cleaning. The
area should be kept in a condition to trap flood sediment and
debris even when no flood has occurred for a number of years.

The various structures and shaping of land are believed to be
cost effective but this should be studied carefully at the time
of design.

We believe that a properly designed
and constructed sedimentation spreading and debris control area
above Point 12 is warranted. It would have little effect on the
water runoff and would not prevent flooding along Cheyenne Creek.
It would, however, remove a great deal of the sediment and debris
from the upper basin flow. Basin III would benefit from this by
less frequent plugging of bridge openings and less sediment

damage downstream.
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III. SUBBASIN III (CHEYENNE CREEK)

Basin Description:

The developed Basin III is the area
drained by Cheyenne Creek below the mountain face outfall at
Point 12. This basin is almost fully developed and contains the
communities of Ivywild, Cheyenne Canyon and lower Skyway Park.
The basin is divided into two drainage sections. The southern
portion of the basin is nearly fully developed and drains
directly into the main channel of Cheyenne Creek. The northern
portion of the basin is heavily developed but contains most of
the remaining developable land within the basin. This northern
portion drains into a stream channel which was known as Cheyenne
Run about 40 years ago. "Cheyenne Run" and the main channel of
Cheyenne Creek join at Point 19, near Tejon Street and Navajo.

The basin is of irregular shape,
bordered on the north by a ridge separating it from the Bear
Creek Basin. It is bordered on the south by the ridge of the
Broadmoor Mesa and on the west by a ridge following the mountain
front. For all practical purposes, the eastern boundary of this
basin is defined by the east line of Nevada Avenue. A low ridge
runs through the center of the basin from west to east, separating

the main channel of Cheyenne Creek from the channel of "Cheyenne

o

Run" .

The entire basin is rough and hilly
except for the two channels and the extreme easterly end. Even
on the flatter ground, east-west street grades vary from 2% to 4%
upward to the west. The highest point of this basin is at

approximate elevation of 7500 feet above mean sea level in the
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northwestern corner of the site. The lowest point of the basin
is at approximate elevation 5905 at the outfall into Fountain

Creek. The north, south and west boundaries are quite steep.

Geology and Soil Type:

Most of this basin is underlain by
the Pierre Shale Formation. This is a clay formation with very
low permeability. This claystone is covered with a shallow allu-
vium in the stream valleys. Hill tops are capped with the rem-
nants of an old sand/gravel deposit which classifies as a silty
and clayey sand. As a result, this material is only of moderate
permeability. The sandy, alluvial deposit becomes thicker toward
the west and surface signs of the clays of the Pierre Shale are
not common west of 2lst Street (Cresta Road). East of 21st
Street, clays are found at or near the surface throughout the
lower basin.

The sandy deposits west of 21st
Street are a combination of slopewash and a series of fans
derived from the granites of the Front Range. The south-erly
extension of the Ute Pass Fault is located a short distance west
of the Mesa Water Storage Reservoir No. 2. West of this fault,
the base rock is granite, serving as the source of the sandy
soils at lower elevations.

The effect of the fault zone on
runoff from the west is indirect and only partially understood.
It is known that the fault tends to trap subsurface water from
the Pikes Peak Granite in an area near Mesa Reservoir No. 2.

When properly tapped, it tends to produce relatively large
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amounts of water. If this is true along the full length of the
fault, the effect would be to reduce the amount of a "permanent"”
water table in the alluvial deposits to the east. The dependence
of these deposits on seasonal weather for production of a water
table indicates that some blockage of normal seepage is created
by the presence of the fault.

From the hydrologic point of view,
the sandy soils of the mountain face classify as a "B/C" soil,
due to a large amount of bare rock in this area. The sandy soils
of the alluvium and fan material west of 21st Street generally
classifies as an "A/B" soil type with local variations. The
alluvium in the stream beds also classifies as an "A/B" soil, but
this material is thin and considerable variation in hydrologic
classification can be found. The clay soils classify hydrologi-
cally as a "D" soil.

Basin-wide soils tend to have hydro-
logic characteristics closely related to their position within
the basin. Alluvium capping the hills and ridges generally have
"A/B" or "B" classifications and tend to retain moisture. The
alluvium along the stream beds is also classified as an "A/B"
soil type. However, this material usually contains high mositure
levels and tends to be swampy in places. 1It is also relatively
thin. The combination of these positional factors results in the
stream alluvium acting commonly with a "B/C" or "C" classifica-
tion. The exposed clays on the hillsides and in eroded areas are

mostly classified as a "D" soil type.
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Channels:

The main channel of Cheyenne Creek
is well defined. It is almost entirely privately owned in this
basin and individual development has changed the natural channel
by filling or moving in numerous locations through the basin.

The channel of Cheyenne Run can be described in the same way east
of 8th Street but becomes almost indistinguishable west of 8th
Street. Development in Lower Skyway Park has almost obliterated
the channel for a distance of approximately one-half mile. Above
Vista Place, the channel can still be traced but consists mainly
of small native stream channels descending the face of the Front
Range.

All channels are quite variable in
depth, width and general shape throughout their length. 1In
general, they can be described as poor hydraulic conduits. 1In
their existing state, water flow will be quite turbulent as long
as the flow is confined to the channel section. It should be
noted that the main channel of Cheyenne Creek has changed several
times and is now very nearly at its southernmost possible location

throughout most of the basin.

Subbasin Development:

The Ivywild and Cheyenne Canyon
areas have been settled for over a hundred years. Early develop-
ment took place along the channels of both Cheyenne Creek and
Cheyenne Run and was mostly in low-1lying portions of the basin.

As the area grew, development of the hills and ridges followed.
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In the past 50 years, this early development has been filled in
until both channels are now surrounded by residential and some
commercial development. The lots were sold, for the most part,
including the channel. For this reason, most of the channels are
privately owned with no rights-of-way available.

Those areas which have not been
developed are mostly on the high ground of the Front Range face
west of Vista Place. The majority of this undeveloped land
drains naturally into the "Cheyenne Run" channel. A few smaller
tracts are still available for development in the lower areas, but
these are scattered and will not affect channel flow to any great
extent.

Most of the land remaining for deve-
lopment has been assumed to develop into one-half to one-acre
tract sizes. Most of the remaining scattered tracts have been
assumed to develop in the same manner as the immediately
surrounding land--that is, into city-type residential or commer-
cial units. The channel flows given in this analysis also assume
that relatively unobstructed runoff will take place and that no

detention will be used in the remaining open areas.

Rainfall:

The average annual precipitation
within the Cheyenne Creek drainage basin is a bit higher than
that for other portions of Colorado Springs. Total average annual
precipitation is believed to be approximately 15.8 inches (40.13
cm) although only unofficial records exist. The central weather

bureau station is at Peterson Field, approximately 10 miles east
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